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Abstract 



PURPOSE:To provide a light waveguide for direct coupling having a high coupling 
efficiency through a simple process. 

CONSTITUTION:A light waveguide member is composed of a buffer layer 10 and light 
waveguide layer 1 1 , which are installed on a base board 9, and that part of this member 
near the end face where light is incident, is protruded 1 0b, 11b from the surface of the 
board. It is so arranged that the semiconductor laser or optical fiber is easily coupled with 
the light waveguide path in good performance by the direct coiupling method owing to the 
light incident part (10a, 11a) provided projectingly for this purpose at the end face of the 
light waveguide member. Therein the arrangement is such that the end face of the light 
incident part is a plane inclining to the plane perpendicularly intersecting the optical axis of 
the light waveguide member or is in the form of a plane and convex or concave in the 
direction of the optical axis of the light waveguide member. 
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[000 1] 
[0002] 

L'r)A<ffli>6nrt>-5, -tor. mrfBU/c^^iess** 
ix-c^£^jgyg©®»f*j: 0 ibJa*T*©:^*«c!aH 

««r«i\ 3-->i/:y5;^#7 05 9K:J:-3r?6«?g 

S«(<!:L-r^i»!^©^(dc^!S©Ja«f^^>3«>JB 

ffltsn-s. ic5r. Ji-ai!©u--!f5i£jS55>e>«[*fsn 

3te!»>6fe-*©#e*J!BSS3*l-CC»S*^ 3ti©jKMK:*t^ 
■5 t'-if3fe©AI^#e©rtr©«>*iffi^c U-1f*©ASt 
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7»3t«®K®-C*5. 
[0003] 

[»w^^i/j;^>fr'S^] sr. lirieofc^gffiit 

*^jgZ)a®«8ffiicffiA3i*iJ:^«:T-6ISK:tt, ig^© 
yt«)©^Sil;^j:jg^-fc!iJ>Sd 3ti&l,»fcef!)(C*6-C*SJS 
10 ffl. ^- K^iSSScc*j(,^-rtt^?SJB©/?3**-^'f 

©mist©«iffligf*issi'a:o. 9immnmot^-^i:n 

<b©ffl©i5fat*!^v -Y D ^ - F JliciSr^l-f SiiMI*** 

geU/O 'J a >S«©5IPa®Cc<t S^giilnl^Fic^H^t 

fcJ&tC. v^i'ny- FJl/©:t-3't?iE56K:^"r-SC 

[0004] iJi«(*U-1f3a>6fiitS43n-C^3SjfilfS{cA 
W3 nfc 1^ — MSB© J: ^ «cs^ y 3 >S«©»M 

*>*U&i>*J. S»]©J:^k:^»»u— !f*>6at«sn 
i> U-VMiW-^mM-Cittji < . ff5£©4''i:>ftT^t5( l> 
■r:»fS3^t)t*»1fn©?fe««:^co-co5*>6, ^i^JU- 
■»f*>l&Sti*Stir3te5!S«88{CAS=f3tiyfcU-1f36». 3fe 

^^^^©©SSMKfcAWSnriiSt^lSift:*. 
©<fc^tc. 3K«JfiM©®»f***^<tL/T:c^-5SiJ^rss^ 
:N^ftu— !f or s*f^**i©^a 

40 tti«:atTLTt^-SU— tf5fe*^:«/7X©^3>?ggSK:SBK: 
A*fL?clg^«;W. **)4%©U-1f3t:*i;«/^;^©*aSia 
|{S©«8ffi-C]SSt-rS©K:5PfU. SStcfSriltf Ort,»S5fe 
*sjy>ja>®ffi«:iiiStcAWL//cJ#&fC{3:«i«j3 3%©U 
— !f3fe*«Sftf-r4ii,»^cfc5(c, 3fei!ijSaS©#SiJ{C*jW 

i,m.mmms<DmifTmtsis\.m-:kt r t » 4 *i ^ . 

ix'J 3>S«©JSBK:^(;ifc:}»;gf 

— i''©ffeiitH;^>«:SH!i«:^(;3i±/cO. 
i|^f*U— !ftc*- F*-^::^ft=£«iC3-&:fe»)-rS*£ 
50 t', ^ia!|«:u— if©tofP?&:f:$!ttc3-esci*JKSlc 
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[0005] fr^b/ciasis-^feic^ rj-c^fe^issstcj* 
n*iff^3*iJ5:i.»1*Slr». ill;. /jNSu^.iilTStS©^ 

1 ©jftli 1 a ©««4©t*;JS*»3Bb-r^ L/cfc©t?* 

R«0**-r. **?gSg4{c*jl:fS7fe35v&B7<DJSB7 20 

gU»*53fe^aEJ17©ffi®7 a(C??S2>fc2&6C. %V7^ 
1 ©3T 2 **3iiSS§4 {C*JWS3t2SjSJB 7 ©«SE7 

[0006] 

[illJH*«?^T-Syt»©#®] *#feea»S«±K:i!>tt< 

S^i^iSK J: -:,t:ie^3-tt.Sfc«b©pt©AS^SP«:^ia: 

?eiSSI*t®«8mK:|^ia3-ti-/c:)fc©AMgp©*Sffl*. 
jSaSgm©5fe?ACCit3K-rSfflM:*tLt:«j^f 5¥®<b L 

j^r3fei»5ija»sm©3fe*4*i6iK:i!!j«i j& -5 J: ^ ic 

iS!!SSm©4SSffi{C^S3ti:A:56©AWSU©*Sffi4. ¥® 
j^-c5fe3lj«aJS8m©^fcl4:*|ni«:iH1* t«c*<t^«:or 

[0 007] 
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igSSa5W©4SMK:??^3-a'/c^t©A*}aJ©4Sffl?:. tIc^ 
igSSei5W©^l4K:ii:3S-r'5ffiK:)ttL/rM^4U-Cl»6¥® 
K-r-Siv U— !f)6jEl-^©5l»)5l6fc<Bili5T#, S6(C> 
3e»?SKmt©«8ffi{cglsa 3 -iir fc3K©A8*SI5©«8ffi«: . 
VffiJi5CtT3t3l?fiSSSI5«©3£«l*-rSjlCi£Iit>: S /c{tia« i 
& i<t 'J K:«r£T i!£3S?ffi?SK:*$WS3t©AI4SP€: 

If -5. 

[0008] 

[HtflM] «T. aS(*gim*#Ml/tc*5^2|s^©*» 

je8S©*i*fl«j«ci^s*s¥*itcsiBj-rs. s 1 \f^^m<D 

H 5 «*»?a©36^SS©SiJ©Slifie9©SljfP©Sttl^ 
K:ffl(,»l5tl**e»«!S©¥ffiH, H 6 WS£5l5©i6S»?SI!8 

©3K^K<!:3feaai©ilS^'btSI©t»W©'ti?>©WJE0'e 

8(C*$(,>T. 913:S«. m«->U3>S«, 1 OtiW 

lttm«3-^>*'*^9X# 7 0 5 9«:<i:i5l£g|jS)l 

< tfe/A'-^-^Tgi ot%mmmi i i*>6^c?.*»js 

SSSP*tK:*JW*36©A»1«®itt^©S|5»*S 1 tf©^^ 
10 b. 1 1 bK:J:-3-C^l/"C*?>J:5CcS«l<c^M 
9 a*^?>S?W3-a:2><bi"fetC, Hiriab/c>fe«jS?SgSW© 

ori^3-e-5?i:»©3tOA5t»*iH 1 ip©??^ 1 0 
a. 1 1 aK:<J:r>r5xUr*Sffi»©<t^«:S^3n/c 

C 0 0 0 9 ] H 1 {Ct^^3tlTl>S2|s:SW©3fe3*«a8 
WbT'S/cii&tC. 3>'i7X.'^*>6W»tStlA:t^^S© 

s^.;3:^»«%^**iL/-c, Ji;*c©$!|f^xfi*0^i^i.r 

||RR©3e;^jSc8g©S!llt{C^-o-CiJ. 3^4i©Xg 

srw'> y 3 > >;'x-'>±-c^f&©3t:^iKSS©isi^J]nx?r 

tTa-3"Cl»-2>) . H2© (a) «i^y3>««9«r^L/ 

r43 0> iiii2©->";='>s«9±(cB. t^n^tsiSi^^bffi 

tcj:t). S2© (b) ©J:5t{:ziK(^b>U=i>tcj;€»'N* 
y^rlBCi'^s' FJS)1 0*J«)!K3n4. '^tc. flia© 
m-s>:7tJ1 1 0±(c»> i? y^i'^Stci'j. 02 
© (c) ©<i:5«:{^7ttf3-->i^^^^# 7 0 59(c 

3**3 0 0 5 i'P^— 5 0 0 5 i'P>©^"J^:x•>3l/^ 
±{cS*a©l»MfiSISa*l5{c J:oT.jl3*5»54?o>© 
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BESS -a. 'AiC. mii<0^'^yyrm±liCm$i)i^iPO 
>©i!/-5::^(3-,=.>4'":<f9;^7 0 5 9 )ia*363SaaS<t 

[0 0 10] 'XK. mMHyfd^2<0 <c) K*$l:^*t^^ 
tf3-->i';!/9X#70 5 9{cJ:i3feaia?ei 1±{C 
«> 132© (d) icjn-rj:^«:7* huy;^ h®i 2=& 
J^fiSJ3-l*-5. S2© (d) il3K:^Sn-Ct»-5j^Si|^©F*3 

^/•<^-yin^LXisK). ^fc. H2© (d) ^fcS^S 

nrciSi^^ort-c. «triBU/c7 * h vv>:x i 2 . 

3eWjffiB 1 1 . -'t 9 7 y Jg 1 0 ©gU:9>CDffll:^©S|5»K:5^ 

1 2{CBif5£©^t^->4S*l//cS^{c3S<fel/-CvX4'>'-? 
tt->=S:P^t). •?-©"5'^t*''<*->*fflt'»'r F-7-fi?» 

> i'cc J: -3 ruSc* 3 n €. g|5^©«l?©SIJ^ «r L » 
6. 1213© (e) li3T:£©>'<i»-><t«cSJ:^K:a*31 

«sn/c7* hu5J';^Mgi 2*v;^5'''>'af->ccffl<,> 
•5. c©ia3© (e) K:^3iiri>*fe©tcte 

1 2^|g$S-r^i> 03© (f ) (CfifJ^StlTl^SJ;^" 
^IBl 1 &3»>&)3^'&3l^it8»m^©^lfec. ^m»i^ 
fclt<D^<0}^^ immm 0 a. 11 a©SP») *i 

[001 1 ] i^tc. Buta L/ 77 e 1 0 t%mmm 30 

1 1 <k3&je,%43t^?SSSSUtt©S8ffiK:«fiE3n/£3l£©A 
WSU (HffliRP^ 10 a. 11 a©aJ») ©^0#«r©fil 
S. €^^lfBI3© (f ) ct>5C^3nrC>?)A - Ai^©(4 

y3>»«9**(J»rLr. SI3© («) tCm?ni<fc5 
afc©%f#S. 03© (g) {cteCirStfi©3E^ic^nL 

r«)-59x©Si5:»-tt. mrgeLyt;^i'^-f t^>ysfc{*a^ 

^ '» d/K: J: 0 n/c-> y 3 >Sffi9 ©S5^3-f * 
4. BSriBLfcHS© (ar) K:*ji>-cia't«©**fc^O-c 

i>i,m^i>cu. <^t^t?->y3>»S9«:«fiKL'ri!'i-> 40 

1 o«ai«i/-ci>i-Kfb2^y 3>Ri:f3t3S«H 1 1 * 

/h^^jx -V ^'^ifm^m^^x. mzi^fcu y 3>«ffi9 
3© (h) «:n^snri,»4J:5{C'>y3>s«9±{cffl 

jai»RSS-lifc>'<7 7T@l Oi31£3?iS®l 1 blr^hts:^ 
^m&U^ifi . 36© A*f «® jfi^-C y 3 >«1g 9 © 

[0 0 1 2 ] Uia©J:5tci'y axcjsf-r^is^^i' so 
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u-h3W>*;*<. -K<b'>y3>Ra«//5;^«:*f^-Sx 

iRx^^i/i^©[»{c. ^^;:^tcJ:S3fe3lift® 1 l*iffi< 

ffiA^Tfex 5. ^>i^3ti.SCi?rjSW ■&©«:«. irlBL 

fc^fe^jgya 1 1 Uic^fibiLWdV^ y 3 >©ff i§«rtt«3 

•i*fct«S©3t3liSaS©3Rf!t«:*f U'rtJfBL//t3fflRx V 

>i'WJ5:ten-5J;^»K:-rt;«J:c>, (ill) 

E**^§8ffiiSciJ:5«c£'y3>ii«94fflc^nii. ts 

iBL./cx5^U>»^T5>-tn*'f-3 - ;US©^»i©x 
v9>'ifm.^^'iri>ctK.j;:*}. atg9©^ffl9a* 
«i43#-r tf3fe©3t?ffi'>-©MOfi«:J: ®ig?«3 
1±.2>Ci7W-Ct.5, 01 {H3© (h) } (C:^$n-C(,» 

h^mm^Kmrn s y 3 >s« g ±.immm^ 

zMta^ vvymio fftmmm 1 1 ttf^hts:i>^m 

S§§IJ«*Jife©ASiJS®ittfi|-CS/ y 3>Sffi9 ©36AS4ffliJ 
©fflffig a*«^3^mL/-Ct>*««S«:«cS4Tri>S*>6. 
^jftK 8 ©ife^jfe)! 1 1 lcitj!S*>e. u— y3te*SASi$ 
n/cJ©^{c. MfBUftiu— !f3t*«e^y3>a«9©«8® 

9aCcAS*Lr*C-CSS*3foW*Drfe. ^•©Sl**« 
3ti Lt^li^i* U— If 4 {CR* J: 5 c <t ttfiC 6 
Tjii.\ ttfc. BtrfBC')^^^f 7r@l Oi^^jgBl li 
*i h tji •2.3feiSjKB8SP**©4ffi® 3 n/c*©A«2P 

(iam?#i 0 a. 1 1 a©si5^) it. mmi^i^—^it 

*S^-r'5M«K©ISIIt«:ffiai)T/jN3 < rec <!:*st?t?^> 
[OO13]04«. m21SLVfm3i:^mVXfgtmLfc 

^m&<Dmv!Fxm<omx. 02© <d) cc^-r^^tc 

*«fflaSl l±icy*Hyi^X HHl 2?fe?gfiJE3*fc» 

cc. 7* h Ui?;^hBl 2«:^3£©/'53f->^:K3lL;L/fc 
^{c^fi^l/•rvx^»^^•$->^:f^t). ■€•©•vxd'>'^•$r- 

©ffii^<!:3t^jg?Sg©!2g:^rsii?:^tfHrtK:fcur, fg 
iB L- :r£:S^ 9 ©^E©^{C?I* V rfil*>JS ft ffi 0 /d 
$4 L ri, » -s J: ^ fe:^i6j-c H ^ X y 9^ > ^rtf !tc -5 r . 

3ia»jft88SI5*t©jSiffl{c5^i9: 3 if/cTfeOAftfSP©^®**. 
^^5fi88Si5*t©3l£f4K:it3X-r SffifC^Pt LT{a*4-r S¥M 
i 5. cfc ^ tC U /c3fcii-&88%a!K'p-r 4 l®©XS©«ilBS?r 
S^L/ri»4*>©-C*"3. 134© (a) tt36aS?ffiS 1 1± 

icfimmm^Mtcy * n^t^;^ mi 2{ciT;£©-'-^^- 
tr. -/5j->x,»9^>i/©:^rsi*ait*isi55>e)e:rcw«i:f 

S4© (b) «|iriBL//tK-5-fX5»9^>d/{C<fc-5r3feiS 
1 1 > ^^yVTMlOiC^il.-} ^^^fJ:$Sim^'m^S 

[00 14] iiriaLytia4© (b) M:^3nrt,»43te^ 



(b) (Dtm<D^imm°at»ib^4(D (c) ccti^s nri> 

?ftBS8©S!lf^{cMl/t:H3© (e) -03© (h) *# 

(b) ©tt®©tt>HiMa35p6ia4© <c) tc^snrc* 

**3|jSR*«flF-r S a •C©Xg©»iHettl3JI5*=tBSr 
•2). fj:ii. ll4©(c)CC7j^3*i-CliS?fc#<S?SK:*$CiT: lo 
4>. (1 1 l)ffi*s^raffi<t)fe.5 j:^>^fi>"J=»>SS9* 
i^U^i^TS^-fn*'?"^-;!/^©^^© 

©ffi®9 a *<®f4$ii-CU— tf*©3fcJS'>'©ll'3fi«:<i: 

[0015] C©H4©Cc)K:W^Ute*»W©3!^«f 
SSIJ, KizEt^cai {H3©(h)}K:^3n-Cl>«>:$:»?a 
©je^iKSS 8 i |SI«K:. U 3 >a«9±K:aHflJfiK 3 

gpt* *i5t©A*tig®ififi5t?2x 3 >S« 9 ©^AWro© 20 
^ffi9 aJti^f>S?HlLt:t^.£±{C, «l4Mtc«cS*xrt»* 

Ttp^. ^mimsco^^m 1 1 k.^mfi'h u-if3e*j 

AW3n/ct|^«C. B(rfBb?t**jffilfS8©3t^2ffiBl 1 
*>6©iSS^*-^« HirgB©!^— tf^JJUt'ya^SKQ©® 
® 9 a (CAW b rife i; fcELm^mt.. M •) 3t t L ri|i^ 

— +>'4«:i?SJ:5JEtCi3&Jj|ac6-r. ItriBL 

vvrMio tiemm l l i*>6a-5*^?esssi5 

*t©^E(C«fiS$ti/c:>l&©AStSIJ <0M??^ 10 a. 1 
1 a©S|5») lf*fcB?t7T-f^<*iaS 
itS^ffitci-ptlS^S-tiiKK:. ilS^-rSffi«K©ffifll 30 

[0016] ;X(C, 05© ( a ) ~ ( c ) «3fe3S-Safg{C 
*5C:te5feJ»iSS8Sim©4S®tc«fiSStifcit©A«SP <EI 
1 10a. 11 a©aiJ») ©«JSR*¥»f® 

j^As. 3fei!W58sa5W©?feiW:6'ifii«:ifii«. ^ic^tmm<o 

fc©iU-C. ^©gP»0CU>X1t14€:Wr-5^fe^Sm4 
«fiRS-t*-&Ci(cJ:»5> 0S;S.«ffBa© J: ^ )&:«fi$i©M6# 

?cto%, :Jfe«aiHlSSSrit^'^5' K©«fiSiK:fflt»/ci* 
(C. U— 9**>6ficS*3tlS U— !f5fe*©ft*fft*« 

^>liSi8fr C i i S ©T? . ji^B5t^-^ v K 

/c:)fc©AWSI5(0 1 ^'©Sffif?^ 1 0 a , 1 1 a©St5») 
©«J««:¥WrMJW*«. :M£i!?jg!Sm*©3tl**lSl{cei 
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lffl©JiM©?^«fc J: o •ciT5£© u >:^nm^7fiir^U 

[0017] 05© (a) ~ ( c ) (Ctel^-C 1 

tf-C*-5. *»i*U— !f 1 3©*HiiffliJt3fe^jffiK 

© u — !f 3feA*fi^^ffiil©«-^SI5»©J'F}gt*:«: J: -> r . 
ifeSS^tSfn* jSTTTt^SiM* <!: U rWfp-C # 5 <fc ^ 

©K 3 n/c 0 . u > xifffl^rn^rite^sm i 1/ r i&fpr 

#Sfe©(cSn/c:»?-r5. I35©ca)~ (c) Cctet,* 

3^a?iB©A*tSIJ©^ffi©^Biii5i-je<*{i. 
U— !f 1 3©ltUH!iJ{cWL'-riHt« {05©(a). 

(b) } *:^c«eit*; {05© (c) ) ©tti^j^isn 

ri,» C ©*i^K:Mf3 Lrci|£®«: U— tf 1 3 ©Wffl 
jBiJfc^ffite^^ n-2.««Lh©^J»i^©U— tfit©Alt 

mm 1 1 omnimMx v) «>yh3 iijBt»f^*s^-r!^M. 
«8ffi*>6ffi«s n/c u— tf5i63&i¥«» u— tf 1 3 ©wm 

flPJiSMi *^?feSS© U — If 3t© AWSP©^lD <t ©K©SP 
»©^*ii^f LfcfStC. !f 1 3©wm«ij© 

fi8ffiffliJK:*f L ria«©RfSffi* ft -TitaijfiBS© U — !f3t 
AW^^SS*> h . J: 0 -b ®«T**iA # ft®lSr« 

mi>immm&icisHi,%m&.m\ irt«-€-4a*-r?©i£ 
tftftiia-©ts:«ftft«:5^-riy3?i©3fet L'rjttf{?:©« 

!ig*^S5© (a)*©*i^«:J:-o-C^3n-Cl»«)}l.fc 

0. *-2)i,»«*^jfis§«:*jw*?fe««®i m*-en* 
t:©!ii;tkft J: 0 fttfctfc^l ^jS^r J: ^ «:<«»©Jfci 
urji^T{£:©tl^!S5!)S05©(b) >ti©3l6BlK:J:or5x3 

[0018] ^JCK. 05© ( c ) ©A 3l^iglS© 

AS=tgP©S8ffi©^»T®J^J^«**. y 1 3 ©It 

W«iJ«cS*l/-Cflt^©tti^4*<!:3n-CI,>51S^K:. IHIB 
U-if 1 3 ©S*WffliJ{C«8®ie^3*a4S«± 
©7t:«?ffiS80 U -tf 7fe©A«a5©^® i©ra©SI5»©JS 
5fe^iffiBS(c*}W53t^iKPl 1 ©IISaiBSfS J: 0 

!f 1 3©«fflja®*>e.SJt«3ti:fcu— If 
*f 1 3©limfiimffii^3|jfiBS©U— If 
Tfe© A«SP©«ffi<!: ©ra©S5^©2ga«rit?f L fcfi^tc . 

ij^ai^iu— tf I 3©wfflWJ©3aBfflijK:*fOTei«©nisi 

Mmm 1 1 ^ -en s r ©jfi;tftft <t 0 3 um/m * 

jf^f J:5ft!y;B©3fe<!:LTji^f L/Ttf <• C©t^S§*l0 

5© (c)4'©^mj;-7-c7^3n-c(r»**^ ^ttc^tr 

SMIB© J: 5 ftiti^tflej^&f^^ttjEU^X©^^^*^^^^ 



(6) 
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